Introduction
Pig oocytes have been shown to mature, fertilize and develop in vitro (Iritani el al, 197$; Cheng, 1985; Cheng et al, 1986;  Mattioli et al, 1989; reviewed by Hunter, 1990 ; Nagai et al, 1990; Yoshida et al, 1990; Wang et al, 1991 al, 1983; Forster et al, 1983; Kaneko et al, 1983 Kaneko et al, , 1986 Kaneko et al, , 1987  Lessley and Gamer, 1983; Berger et al, 1985; Hyne et al, 1986; McClure et al, 1989; Nice et al, 1991) . However, only a few workers have used Percoli to assist IVF in farm animals (Lessley and Gamer, 1983; de Curtis et al, 1986; Berger and Horton, 1988; Berger and Parker, 1989; Mermillod et al, 1992) 
Statistical analysis
Significant relationships between sperm motility characteris¬ tics within sperm treatments were determined by subjecting the relevant data to linear correlation analysis. Significant differences of individual variables between treatments were tested by standard analysis of variance and least significant differences. Differences between polyspermic fertilization and cleavage rates were tested according to the 2 method.
Results

Sperm motility
The distribution of VAP and LHD for both preparations are shown (Fig. 1) Polyspermic fertilization rate A significantly greater (P < 0.001) proportion of oocytes inseminated with Percoll-gradient-prepared spermatozoa (37.5%) were polyspermic compared with those inseminated with washed spermatozoa (4.5%).
Embryo cleavage rates (Fraser, 1984) . Hence, the faster propulsion of Percoll-prepared Although the rate of spontaneous acrosome reactions was similar with both techniques after 5 h incubation (i.e. at an equivalent time to insemination), the initial rate was much higher for the Percoll-prepared spermatozoa than for the washed spermatozoa. However, it seems unlikely that this difference directly influenced the observed fertilization and cleavage rate since evidence from human studies indicated that an accelerated rate of spontaneous acrosome reactions does not result in a concomitant increase in oocyte penetration (Fenichel et al, 1991) .
In contrast to studies in humans (Tanphaichitr et al, 1988) , no unique ultrastructural differences were detected between the spermatozoa in each preparation. However, the electron micro¬ graphs confirmed that the Percoli procedure yielded pure fractions of spermatozoa, whereas the washing technique produced cell pellets that contained a heterogeneous popu¬ lation of spermatozoa in addition to amorphous material and seminal plasma. Seminal plasma components have previously been shown to compromise the motility (Jeng et al, 1993) and capacitation process (Chang, 1957) (Rath, 1992; Wu et al, 1992; Zhu et al, 1992) . The embryo cleavage rate achieved with the Percoli spermatozoa in this experiment was notably better than that achieved in these studies and supports the proposal derived from human studies (Le Lannou and Blanchard, 1988; Van der Zwalmen et al, 1991) that the selection of highly motile, morphologically normal spermatozoa from the gradient leads to an improvement of the quality of the embryos fertilized in vitro and ultimately embryonic development. Human clinical pregnancy and birth rates were almost doubled when spermatozoa were centrifuged on a Percoli gradient compared with standard migration techniques (Guerin et al, 1989) . Additional embryo transfer experiments are required to extend these observations to pigs.
The differing rate of polyspermic fertilization recorded for each sperm preparation further emphasized the enhanced penetrating ability of the Percoll-gradient-prepared spermato¬ zoa, and confirmed that the poor development of the oocytes inseminated with washed spermatozoa was not due to exces¬ sive polyspermy. Although the incidence of polyspermy was comparable with previous studies (Nagai et al, 1983; Cheng, 1985; Yoshida, 1987; Mattioli et al, 1989; Kikuchi et al, 1993) , this level is still unacceptably high. Since one of the major factors influencing polyspermy is the number of capacitated spermatozoa at the site of fertilization (Hunter, 1973 (Hunter, , 1976 
